Transient depletion of lung glutathione by diethylmaleate enhances oxygen toxicity.
Diethylmaleate (DEM) decreases glutathione (GSH) levels in various organs by enzymatic conjugation with reduced GSH catalyzed by GSH transferase. We have examined levels of GSH, glutathione reductase (GR), and glucose-6-phosphate dehydrogenase (G6PD) in lungs of 200-250-g rats after intraperitoneal injection of 0.5 or 1 g DEM/kg body wt. The GSH levels are severely depressed at 2 and 4 h but have essentially recovered by 12 and 24 h after either dose of DEM. The GR and G6PD activities in the 1 g/kg group are depressed at 4 h to a lesser extent than the GSH levels and also return to normal by 12 and 24 h. These enzymes are not affected in the 0.5 g/kg group. To determine whether these transient decreases in GSH and related enzymes affected O2 tolerance, we exposed rats injected with DEM to greater than 98% O2 and found that halftime (t1/2) for survival was decreased in rats receiving both 0.5 and 1 g DEM/kg body wt when compared with untreated or saline-injected controls (t1/2 control, 74 h; 0.5 g DEM, 59 h; 1 g DEM, 53 h). No deaths occurred in air controls at 1 mg/kg DEM for up to 5 days. DEM, in itself, caused no morphological alteration of the lung. Thus a decrease in lung GSH and related enzymes, occurring by 4 h and reversed by 12 h, has a significant effect on the subsequent progression of lung pathology and indicates that early biochemical events occurring in lungs exposed to hyperoxia may be very important in determining the degree of longer-term damage to rat lungs.